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We present magnetoresistivity measurements on the heavy-fermion superconductor UTe2 in pulsed magnetic fields
µ0H up to 68 T and temperatures T from 1.4 to 80 K. Magnetic fields applied along the three crystallographic directions
a (easy magnetic axis), b, and c (hard magnetic axes), are found to induce different phenomena - depending on the
field direction - beyond the low-field suppression of the superconducting state. For H ‖ a, a broad anomaly in the
resistivity is observed at µ0H∗ ' 10 T and T = 1.4 K. For H ‖ c, no magnetic transition nor crossover are observed. For
H ‖ b, a sharp first-order-like step in the resistivity indicates a metamagnetic transition at the field µ0Hm ' 35 T. When
the temperature is raised signature of first-order metamagnetism is observed up to a critical endpoint at TCEP ' 7 K.
At higher temperatures a crossover persists up to 28 K, i.e., below the temperature Tmaxχ = 35 K where the magnetic
susceptibility is maximal. A sharp maximum in the Fermi-liquid quadratic coefficient A of the low-temperature resistivity
is found at Hm. It indicates an enhanced effective mass associated with critical magnetic fluctuations, possibly coupled
with a Fermi surface instability. Similarly to the URhGe case, we show that UTe2 is a candidate for field-induced
reentrant superconductivity in the proximity of Hm.
The microscopic coexistence of unconventional supercon-
ductivity and ferromagnetism in the U-based compounds
(UGe2,1) URhGe,2) UCoGe,3) and UIr4)) is one of the most
exciting subjects of research in strongly correlated electron
systems.5, 6) Aside from this surprising co-existence, one of
the main points of interest comes from the mechanism of su-
perconductivity that is suspected to stem from ferromagnetic
fluctuations. One remarkable consequence of this is that the
application of an external field can significantly modify the
strength of the pairing mechanism, depressing it or on the
contrary enhancing it, depending on the field orientation in re-
lation to the magnetic anisotropy of the system.7) In the case
of URhGe under a magnetic field H applied along the inter-
mediate magnetic axis b, this phenomenon shows up spec-
tacularly as re-entrant superconductivity at the metamagnetic
transition µ0Hm = 12 T.8) The metamagnetic transition is gov-
erned by a collapse of ferromagnetic order (with magnetic
moments along c driven by a rotation of the magnetic mo-
ments to the b-axis, as shown by a jump in the b-axis mag-
netization.8, 9) A modification of the Fermi surface at Hm was
evidenced by Shubnikov-de-Haas and thermoelectric power
experiments.10, 11) A maximum in the quadratic temperature-
dependence of the normal-state resistivity also indicates an in-
crease of the effective mass, and thus, of the magnetic fluctu-
ations.11–13) These enhanced critical magnetic fluctuations are
suspected to drive the field-induced superconducting pairing
at Hm. In the case of UCoGe in a field applied along its inter-
mediate magnetic axis b, an S-shape at ' 15 T in the tempera-
ture dependence of the superconducting critical field Hc2 was
also identified as a signature of field-induced superconductiv-
ity.14) However, reentrance of superconductivity was found to
be disconnected from the metamagnetic transition observed at
µ0Hm ' 50 T in this system.15)
Superconductivity was recently discovered in the heavy-
fermion paramagnet UTe2 at temperatures below Tsc =
1.6 K.16) UTe2 has an orthorhombic crystal structure with
the Immm space group and its room-temperature lattice pa-
rameters are a = 4.1611(7) Å, b = 6.1222(9) Å and c =
13.955(2) Å.17) The shortest inter-uranium distance dUU =
3.7801 Å is along the c-direction, forcing the magnetic easy
axis to be perpendicular (here along the a-axis16, 17)) as in
the vast majority of U-based intermetallics.18) A strongly-
anisotropic superconducting upper critical field Hc2 exceed-
ing the Pauli limit for the three main crystallographic direc-
tions indicates spin-triplet superconductivity. For a magnetic
field applied along b, the shape of the Hc2 phase boundary
is strongly sample-dependent,19) exhibiting an upturn in some
of the highest-quality samples. For all samples, an anoma-
lous shape of Hc2 can be described assuming a field-induced
enhancement of the pairing strength.19) Although the field-
behavior of superconductivity in UTe2 is quite similar to that
of URhGe and UCoGe,8, 14) there is a major difference be-
tween these systems; UTe2 is paramagnetic while URhGe and
UCoGe are ferromagnetic. However, UTe2 seems to be on the
verge of ferromagnetism, as indicated by the low-temperature
enhancement (at T > Tsc) of its magnetic susceptibility for
H ‖ a.16) Similarly to the URhGe and UCoGe cases, the mag-
netic susceptibility of UTe2 shows a pronounced anisotropy
at low temperature. For H ‖ b, which is the intermediate
magnetic axis for the three compounds at high temperature
(b becomes the hardest magnetic axis at low temperature in
UTe2), the fact that a maximum in the magnetic susceptibility
is observed at Tmaxχ = 35 K in UTe2
16) indicates that metam-
agnetism is expected to occur, as well as it was observed in
URhGe and UCoGe.15)
In this work, we have performed magnetoresistivity mea-
surements on UTe2 single crystals in pulsed magnetic fields
up to 68 T applied along the three crystallographic directions
a, b and c, at temperatures from 1.4 to 80 K. For H ‖ b, we
find evidence for a metamagnetic transition accompanied by
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Fig. 1. (Color online) Magnetoresistivity versus field of UTe2 at T = 1.4 K
for fields µ0H ‖ a, b, and c up to 68 T. Both field-up (solid lines) and field-
down (dotted line) sweeps are plotted. Black arrows indicate the time direc-
tion during the field pulses. Inset focuses on the small resistivity variations
observed for H ‖ a, c.
a sharp jump of the resistivity and an enhancement of the ef-
fective mass at the field µ0Hm = 35 T. A broad crossover is
also observed at a field µ0H∗ ' 10 T applied along a, while
no signature of magnetic transition or crossover is found for
H ‖ c. In the light of previous studies made on the URhGe
and UCoGe, a relation between metamagnetism and a pos-
sible field-induced enhancement of superconductivity is pro-
posed.
Single crystals of UTe2 were prepared by the chemical va-
por transport method with similar parameters as described in
Ref.16) Their structure and orientation was checked by single-
crystal X-ray diffraction. A sharp bulk transition at Tsc =
1.5 K was indicated from specific heat measurements, while
zero-resistivity at temperatures below Tsc was confirmed by
zero-field AC resistivity measurements. Magnetoresistance
measurements were performed at the Laboratoire National
des Champs Magne´tiques Intenses (LNCMI) in Toulouse un-
der long-duration (30 ms raise and 100 ms fall) pulsed mag-
netic fields up to 68 T. Standard four-probe method with cur-
rents I ‖ a at a frequency of 20-70 kHz and digital lock-in
detection was used. Three samples of residual resistivity ra-
tios ρxx(T = 300 K)/ρxx(T = 2 K) ' 25 were measured with
three orientations of the magnetic field H ‖ a, b, and c.
Figure 1 shows the magnetoresistivity ρxx(H) of UTe2 at
T = 1.4 K, i.e., just below Tsc, for magnetic fields H ap-
plied along a, b, and c. Both up and down field-sweeps are
shown. All field-up curves start in the superconducting and
zero-resistance state while the field-down curves end with
non-zero resistivity, pointing to a small sample heating dur-
ing the field-pulse. For H ‖ a, we detect a broad anomaly
associated with a small increase in ρxx, whose inset can be
defined at the field µ0H∗ ' 10 T. For H ‖ b, a sharp step-like
variation of the resistivity, which increases by about a factor
4, is observed at µ0Hm = 35 T. From our resistivity measure-
ments there is little doubt that the feature at Hm corresponds
to a first-order metamagnetic transition. This has been con-
firmed by high-field magnetization measurements.20) For ris-
ing fields, additional peaks before and after the large step in
Fig. 2. (Color online) Magnetoresistivity versus field of UTe2 (a) for µ0H ‖
a (semi-logarithmic scale), (b) for µ0H ‖ b, and (c) for µ0H ‖ c (semi-
logarithmic scale) up to 68 T at temperatures from 1.4 to 80 K. Only field-up
sweeps are shown.
ρxx(H) at Hm result from experimental artefacts (as discussed
in the Supplementary Materials21)) and will not be discussed
further. Contrary to the cases with a field H ‖ a and b, no
anomaly is found in a field µ0H ‖ c up to 68 T and the low-
temperature resistivity simply follows a orbital H2 variation
controlled by the field-induced cyclotron motion of carriers
in a compensated metal. A H2 behavior is also present in the
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low-temperature high-field resistivity for H ‖ a and b (see
Supplementary Materials21)).
Figure 2 shows the magnetoresistivity ρxx(H) of UTe2 for
a large set of temperatures from 1.4 to 80 K for the three
orientations of field. For H ‖ a, the crossover H∗ shifts to
lower fields with increasing temperature and we rapidly lose
its trace above 4.2 K. While ρxx(H) increases monotonously
at T = 1.4 K, it decreases monotonously at all temperatures
T ≥ 6 K. For H ‖ b, the step-like anomaly at Hm keeps its
sharp character and position in temperatures up to 6 K. At
temperatures T ≥ 8 K, a crossover has replaced the step and
is characterized by fast broadening and shift down to lower
fields at higher temperatures, where it can be traced up to
28 K. Hm is associated with a sharp maximum in the field-
derivative ∂ρxx/∂H of the resistivity for T ≤ 6 K and with a
broad maximum of ρxx(H) for T ≥ 8 K (see Supplementary
Materials21)). For T ≤ 6 K, the first-order character of the
transition is accompanied by an hysteresis, whose maximal
width reaches ∆(µ0H) = 0.3 T at low-temperature. By warm-
ing up, the first-order transition ends at the critical endpoint
characterized by the temperature TCEP = 7 K. This observa-
tion has been confirmed by magnetization measurements.20)
At temperatures above 30 K, a continuous decrease of ρxx(H)
is observed. Finally, for H ‖ c, the shape of the temperature-
dependence of ρxx(H), with a low-temperature monotonous
increase and a high-temperature monotonous decrease, looks
rather similar to that observed for H ‖ a. However, no trace of
magnetic transition or crossover is observed for H ‖ c.
Figure 3 shows the resulting magnetic-field-temperature
phase diagram of UTe2 for H ‖ b. A striking feature is that
the value of Hm is almost temperature-independent as long
as T ≤ TCEP = 7 K, i.e., as long as the metamagnetic tran-
sition induces a sharp first-order-like step in ρxx(H). When
the temperature is increased above TCEP, Hm falls down and
is characterized by a broad maximum in ρxx(H). The trace
of Hm is lost at temperatures T ≥ 30 K, which roughly co-
incides with the crossover temperature Tmaxχ = 35 K, where
a broad maximum in the magnetic susceptibility marks the
onset of a correlated-paramagnetic (CPM) regime. In many
heavy-fermion paramagnets, and in a few antiferromagnets
for T > TN and ferromagnets for T > TC , a CPM regime is de-
limited by the borderlines Tmaxχ (in the limit of zero-magnetic-
field) and Hm (in the limit of zero-temperature).22–26) Remark-
ably, a simple relation between Tmaxχ and Hm (1 K ↔ 1 T)
holds for most of these systems.22) This correspondence sug-
gests a common magnetic energy scale controlling Tmaxχ and
Hm, and thus, the electronic correlations leading to strong
quantum magnetic fluctuations and to a high effective mass
in the CPM regime.
Figure 4 shows the field-dependence of the quadratic term
A extracted from a Fermi-liquid fit, for T ≤ 4.2 K, to the
electrical resistivity by ρxx(T ) = ρ0xx + AT
2 measured for the
magnetic-field directions H ‖ a and b (see details in the Sup-
plementary Materials21)). At a second-order quantum phase
transition we expect an enhancement of magnetic fluctuations
which will show up as an increase of A. If a Fermi-liquid pic-
ture is valid, then A varies as the square m∗2 of the effective
mass. However, deviations from a Fermi-liquid behavior are
often observed in the vicinity of a quantum phase transition.
Here, a monotonous decrease of A in a magnetic field µ0H ‖ a
Fig. 3. (Color online) Magnetic-field temperature phase diagram of UTe2
for H ‖ b. Inset focuses on the low-temperature hysteresis at Hm ending
at the critical endpoint at TCEP ' 7 K. The superconducting phase is not
represented here.
Fig. 4. (Color online) Field-dependence of the quadratic coefficient A of
the electrical resistivity for H ‖ a and b.
up to 60 T indicates a progressive reduction of the magnetic
fluctuations. For H ‖ b, despite the occurrence of a first-order
phase transition a singularity in the variation of A is detected
at Hm. The A coefficient increases significantly with field,
reaching a sharp maximum at Hm where it is approximately
6 times larger than at zero field. We note that this analysis is
only qualitative, since an orbital contribution develops in the
high-field resistivity and makes deviations from a standard T 2
Fermi-liquid behavior (see Supplementary Materials21)). The
enhancement of A may be a signature of critical ferromagnetic
fluctuations associated with a Fermi surface instability at Hm,
as observed in the highly-documented cases of CeRu2Si227–29)
and URhGe.30) As in URhGe, a boost of the ferromagnetic
fluctuations along the b direction on approaching Hm may be
the driving mechanism for the unusual superconducting crit-
ical field of UTe2 in H ‖ b. We note that the possibility of
critical magnetic fluctuations at a first-order quantum phase
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transition, as observed here, was recently stressed.6, 31)
A remarkable point is the sharp step-like shape of the
anomaly at Hm leading to a huge increase in fields beyond Hm
of the low-temperature resistivity. From LDA calculations, a
Kondo semi-conducting ground state with flat bands near the
Fermi energy has been predicted for UTe2,19) contrasting with
its experimentally-observed metallic state. This discrepancy
may well arise by the failure of the model to take correla-
tions into account, and the high-field polarized state may be
closer to the predicted picture. Anyway this increase of the
resistivity certainly points to some significant change to the
carriers and to the Fermi surface at the transition, and a fur-
ther challenge will be to determine the Fermi surface of UTe2
in magnetic fields on both sides of Hm. Step-like increases or
decreases of the resistivity have been observed at a metam-
agnetic or pseudo-metamagnetic transition in several heavy-
fermion antiferromagnets and paramagnets in a field applied
along their easy magnetic axis (see for instance CeRu2Si2
and CeRh2Si232, 33)), where dramatic changes of the mag-
netic fluctuations (probed directly by inelastic neutron scat-
tering27–29, 34) or indirectly via the A coefficient of the electri-
cal resistivity) and the Fermi surface35–38) have been reported.
When the temperature is increased in these systems, the low-
temperature step-like variation of ρ(H) transforms into an al-
most symmetric and sharp peak before being replaced by a
broad maximum at even higher temperatures. In the param-
agnet UCoAl, which is suspected to lie in the vicinity of a
ferromagnetic instability, a critical endpoint similar to that re-
ported here for UTe2 was observed at the termination of a
first-order metamagnetic transition in a field applied along its
easy magnetic axis.39) Step-like variations of ρ, a sharp en-
hancement of A, and a change of carrier number were also
found at Hm in UCoAl.39–42) This indicates that the physics of
UTe2 in its CPM regime might, thus, be comparable to that
of other heavy-fermions magnets, where significant roles are
played by magnetic fluctuations and Fermi surface instabili-
ties at Hm.
It is very likely that the large and sharp transition at Hm
drives the unusual superconducting properties of UTe2 under
magnetic field. The significant increase of the A coefficient
implies an enhancement of the magnetic fluctuations and of
the effective mass at Hm. This is quite similar to the URhGe
case, where both the superconducting temperature and the A
coefficient are enhanced at Hm.11–13) In URhGe, it was also
found that when the metamagnetic transition is tuned to lower
fields with uniaxial stress, then superconductivity is enhanced
even at zero field.43) This effect was shown to be related to
the concomitant increase of the transverse magnetic suscep-
tibility. In UTe2, the upturn of Hc2 reported for H ‖ b by
Ran et al.16) can be been interpreted as resulting from a field-
enhancement of the pairing strength and could be a conse-
quence of the nearby metamagnetic transition at Hm. UTe2 is,
thus, a candidate for field-induced reentrant superconductivity
in the proximity of Hm.
In comparison with the URhGe and UCoGe cases,12, 44) the
relative variation of ρxx and A at Hm are sharper and stronger
in UTe2, their amplitude being for instance three times larger
in UTe2 than in URhGe. These differences at Hm, but also
in the initial groundstates (paramagnetism and -suspected-
nearby Kondo insulating state in UTe2, ferromagnetism in
UCoGe and URhGe) may be related to different carrier num-
ber variations and to deep changes of the Fermi surface topol-
ogy, which will need to be considered. This indicates that the
next challenge is to study the interplay between the magnetic,
Fermi surface and superconducting properties in UTe2. We
end by noting that, in parallel to our work, high-field metam-
agnetism in UTe2 has also been evidenced by Ran et al.45) and
Miyake et al.20)
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Complementary data from our high-magnetic-field study of UTe2 are presented here.
Figure S1(a) compares the low-temperature (T = 1.4 K) resistivity ρxx versus magnetic
field of the three samples ]1, ]2, and ]3 (from the same batch) in H ‖ b. The three sets of data
show similar features: i) a metamagnetic transition at µ0Hm ' 35 T, ii) a similar hysteresis, of
width ∆H ' 0.5 T, at the first order transition at Hm, iii) a high-field orbital enhancement of
ρxx controlled the field-induced cyclotron motion of carrier, iv) a signature of self-heating by
eddy currents at the end of the pulsed-field shot, where the sample remains in its normal non
superconducting state. Figure S1(b) shows the field-variation of the Fermi liquid quadratic
coefficient A extracted from a ρxx(T ) = ρ0xx + AT
2 fit for the three samples in H ‖ b. The fits
were made in the temperature windows 2.2 ≤ T ≤ 4.2 K for µ0H < 5 T and T ≤ 4.2 K for
µ0H > 5 T. Very similar variations of A are obtained. Non-physical negative values of A are
obtained at high-field, where the orbital contribution to ρxx develops and drives to a deviation
from a Fermi-liquid like resistivity. Figure S1(c) compares the field-variation of A extracted
for H ‖ a (sample ]2), H ‖ b (sample ]1), and H ‖ c (sample ]3). The field-induced decrease
of A for H ‖ c, as well as that of A for H ‖ b in fields well above Hm is presumably mainly
controlled by the orbital contribution to the resistivity. These features are considered with
more details in the following.
Figure S2 compares the magnetoresistivity of the three samples measured under temper-
atures from 1.4 to 8 K in a magnetic field H ‖ b. Small differences between the three sets of
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data are suspected to result from slightly-different sample qualities and possible small mis-
orientations. Due to the use of high-frequencies f ' 20 − 70 kHz in our four-point resistivity
measurements under pulsed magnetic fields, small out-of-phase contaminations due to para-
sitic capacitances (for instance at the electrical contacts on the surface of the samples) also
affect the absolute variations of ρxx and limit the reproducibility of the measurements.
Figure S3 shows the field-derivative of the resistivity of the three samples at different
temperatures in H ‖ b. Variations of the metamagnetic field µ0Hm = 34.55 − 34.9 T (field-up
sweeps), estimated at the maximum of ∂ρxx/∂H, probably result from small mis-orientations
of the samples. Oscillations on both sides of the main peak at Hm are suspected to be non-
physical artefacts due to the digital lock-in treatment and the sharpness and amplitude of
the anomaly. Insets in Figure S3 compare field-up and field-down sweeps, in the vicinity of
Hm, and show the hysteresis characterizing this first-order transition present at temperatures
T < TCEP = 7 K. Similar hysteresis are obtained for the three samples studied here.
Figure S4 shows how a magnetic field leads to a progressive disappearance of the high-
temperature broad maximum in the electrical resistivity and, thus, of the associated electronic
correlations signatures of the correlated paramagnetic (CPM) regime. For H ‖ a, c, a small
field-induced enhancement of ρxx is visible at low temperature, and ρxx monotonously de-
creases with field at temperatures T ≥ 8 K. For H ‖ b, additional features are observed at
low temperature, in relation with the sharp increase of ρxx at Hm, while a high-temperature
monotonous decrease with field - similar to those observed for the other field directions -
is observed at temperatures T ≥ 25 K. For H ‖ b, a scattering of the ρxx versus T data (ex-
tracted at different fields from our pulsed field experiments) at low temperature and high-field
indicates the limits of reproducibility of the measurements.
Figure S5 shows details of the fit to the resistivity data by ρxx(T ) = ρ0xx + AT
2 for T ≤
4.2 K, at several field values from 0 to 60 T, with H ‖ a (sample ]1), b (sample ]2), and c
(sample ]3). Figure S6 shows details of the fit to the resistivity data by ρxx(T ) = ρ0xx + AT
2
for T ≤ 4.2 K, at several field values from 0 to 60 T, for samples ]1, ]2, and ]3 with H ‖ b.
Figure S7 presents the field-dependence of the quadratic coefficient A extracted for dif-
ferent temperatures windows T ≤ 3.2, 4.2, and 5 K, for the three samples ]1, ]2, and ]3 with
H ‖ b. It shows that A is quite sensitive to the choice of the field-window. This is due to the
scattering of our ρxx versus T data visible in Figures S2, S4, S5, and S6. We find that our data,
for the three field-directions and the three samples, are compatible with a T 2 variation of ρxx
in the temperature windows 2.2 ≤ T ≤ 4.2 K for µ0H < 5 T (due to the low-temperature
superconducting phase) and T ≤ 4.2 K for µ0H > 5 T. These windows were used to extract
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the A coefficient variations shown in Figure S1(b) and Figure 4 of the paper.
Figure S8 shows plots of ρxx versus H2 for the three samples and the three field directions
at T = 1.4 K. It focuses on the orbital contribution to ρxx. This contribution controlled by the
field-induced cyclotron motion of the carriers usually leads to a H2 increase of the transverse
resistivity in high fields and low temperatures. For H ‖ c, a H2 variation is found in the whole
field window, from 0 to 68 T, and indicates that the Fermi surface is not modified. For H ‖ b,
the metamagnetic transition at Hm induces a deviation from a H2 variation, which seems to
be recovered in fields well above Hm. For the longitudinal configuration H ‖ a, a H2 orbital
variation is not expected, and a small H2 contribution found in fields higher than 40 T might
result from a small sample mis-orientation. The orbital contribution to ρxx induces a deviation
at high field from the T 2-dependence of the resistivity. Here, it leads to non-physical negatives
values of the A coefficient at fields well above Hm for H ‖ b (see Figures S1 and S7). For this
reason, for only values of A under magnetic fields µ0H ‖ b up to 40 T, i.e., a few T above
µ0Hm, have been plotted in Figure 4 of the paper. For H ‖ c, the field-induced decrease of
the A coefficient (see Figure S8(c)) is driven by the orbital effect and cannot be considered as
the signature of decreasing effective mass and magnetic fluctuations (see Figure S5). For this
reason, the values of A under magnetic fields H ‖ c have not been plotted in Figure 4 of the
paper.
Figure S9 shows the time dependence of the resistivity extracted during the different
pulsed-fields shots done in this work, with magnetic fields µ0H ‖ a (sample ]2), µ0H ‖ b
(sample ]1), and µ0H ‖ c (sample ]3) up to 60− 68 T. An increase of the zero-field resistivity
at the end of the pulse, in comparison with its initial value before the pulse, is a consequence
of a self-heating of the samples by eddy currents. By comparing the resistivity before and
after the pulses with the temperature dependence of the resistivity measured at zero-field, the
temperature of the sample at the end of the pulse is extracted (see Figure S10). Assuming a
linear increase of the temperature during a pulsed field shot (which is a rough approximation,
but constitutes a good indication of the order of magnitude of heating effects during the
pulses), we estimate the temperature of the samples at the maximum of the field.
Figure S11 presents the temperature increase ∆T (Hmax) at the maximum of the field and
∆Tend at the end of the pulse, estimated here for the three sets of measurements with magnetic
fields H ‖ a (sample ]2), µ0H ‖ b (sample ]1), and µ0H ‖ c (sample ]3) pulsed up to
60-68 T, at temperatures 1.5 ≤ T ≤ 35 K. The variations of temperature estimated here,
and summarized in Figure S11, are found to be acceptable, indicating a negligible heating
during up-sweeps of the magnetic field. Heating is small (∆T (Hmax) < 0.1 K) for T ≤ 4.2 K,
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where the A coefficient is extracted from T 2 fit to ρxx from upsweep data, and very limited
(∆T (Hmax) < 0.2 K) at all other temperatures, where the phase diagram is extracted. More
precisely, heating effects are negligible at T = 4.2 K, where the samples are in liquid helium
and where the cooling power is maximal, and for T > 30 K, where the eddy currents are
small due to bigger sample electrical resistances. Heating also remains small at temperatures
T < 4.2 K, where the samples are in depressurized liquid helium, for which the cooling power
is slightly reduced in comparison with liquid helium at T = 4.2 K (atmospheric pressure).
The highest variations of temperature are found for 5 ≤ T ≤ 15 K, where the samples are
in gaseous helium, for which the cooling power is reduced in comparison with that of liquid
helium, and where the sample electrical resistances are small and lead to eddy currents.
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Fig. S1. (a) Resistivity versus field of UTe2 samples ]1, ]2, and ]3 at T = 1.4 K in a magnetic field µ0H ‖ b
up to 68 T. Inset focuses on fields close to Hm. Field-up (solid lines) and field-down (dotted line) sweeps are
plotted. (b) Field-dependence of A of the electrical resistivity of samples ]1, ]2, and ]3 in a magnetic field H ‖ b
(field-up data). (c) Field-dependence of A for H ‖ a (sample ]2), H ‖ b (sample ]1), and H ‖ c (sample ]3)
(field-up data). S-5
Fig. S2. Resistivity versus field of UTe2 samples (a) ]1, (b) ]2, and (c) ]3 in a magnetic field µ0H ‖ b up to
68 T, at temperatures from 1.4 to 8 K. Only field-up sweeps are shown.
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Fig. S3. Field-derivative of resistivity versus field of UTe2 samples (a) ]1, (b) ]2, and (c) ]3 in a magnetic field
µ0H ‖ b up to 68 T, at temperatures from 1.4 to 24.5 K. Only field-up sweeps are shown in the main panels of
the graphs. Zooms on the comparison between field-up and field-down sweeps in the vicinity of Hm are shown
in the Insets.
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Fig. S4. Resistivity versus temperature of UTe2 in magnetic fields (a) µ0H ‖ a (sample ]2), µ0H ‖ b (sample
]1), and µ0H ‖ c (sample ]3) up to 60 T. Only field-up sweeps are shown.
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Fig. S5. Resistivity versus square of temperature of UTe2 and its fit by ρxx(T ) = ρ0xx + AT 2, extracted for
T ≤ 4.2 K, (dotted lines) in magnetic fields (a) µ0H ‖ a (sample ]2), µ0H ‖ b (sample ]1), and µ0H ‖ c (sample
]3) up to 60 T. Only field-up sweeps are shown.
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Fig. S6. Resistivity versus square of temperature of UTe2 and its fit by ρxx(T ) = ρ0xx + AT 2, extracted for
T ≤ 4.2 K, (dotted lines) in magnetic fields µ0H ‖ b up to 60 T for (a) sample ]1, (b) sample ]2), and (c) sample
]3. Only field-up sweeps are shown.
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Fig. S7. Field-dependence of the quadratic coefficient A, extracted for temperatures windows T ≤ 3.2, 4.2,
and 5 K, of the electrical resistivity of UTe2 in magnetic fields µ0H ‖ b up to 60 T for (a) sample ]1, (b) sample
]2), and (c) sample ]3. Only field-up sweeps are shown.
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Fig. S8. (a) Resistivity versus square of magnetic field of UTe2 at T = 1.4 K for fields µ0H ‖ a (sample
]2), µ0H ‖ b (sample ]1), and µ0H ‖ c (sample ]3) up to 68 T. Inset focuses on the small resistivity variations
observed for H ‖ a, c. (b) Resistivity versus square of magnetic field of UTe2 at T = 1.4 K of samples ]1, ]2,
and ]3 in a magnetic field µ0H ‖ b up to 68 T. Inset focuses on the low fields H < Hm. Both field-up (solid lines)
and field-down (dotted line) sweeps are plotted. Black arrows indicate the time direction during the field pulses.
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Fig. S9. Resistivity of UTe2 versus time during magnetic fields (a) µ0H ‖ a (sample ]2), µ0H ‖ b (sample
]1), and µ0H ‖ c (sample ]3) pulsed up to 60 − 68 T, at temperatures 1.4 ≤ T ≤ 80 K. The green, red and grey
squares indicate the beginning, maximum field and end of the magnetic-field pulses, respectively.
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Fig. S10. Temperature of UTe2 estimated during the magnetic-field pulses for (a) H ‖ a (sample ]2), H ‖ b
(sample ]1), and H ‖ c (sample ]3), at temperatures 1.4 ≤ T ≤ 20 K. The increase of temperature at the end of
the pulsed has been estimated from the resistance variation before and after the pulse, and a linear variation of
temperature versus time has been assumed. The green, red and grey squares indicate the beginning, maximum
field and end of the magnetic-field pulse, respectively.
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Fig. S11. Estimation of the variation of temperature ∆T (Hmax) at the maximum of the field and ∆Tend at the
end of the pulse, for H ‖ a (sample ]2), µ0H ‖ b (sample ]1), and µ0H ‖ c (sample ]3) pulsed up to 60-68 T, at
temperatures 1.5 ≤ T ≤ 35 K.
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